This study aimed to determine whether airway education should be introduced to the continuing professional development (CPD) program for College of Intensive Care Medicine (CICM) Fellows. A random representative sample of 11 tertiary intensive care units (ICUs) was chosen from the list of 56 units accredited for 12 or 24 months of CICM training. All specialist intensive care Fellows (n=140) currently practising at the eleven ICUs were sent the questionnaire via email. Questionnaire data collection and post-collection data analysis was used to determine basic respondent demographics, frequency of certain airway procedures in the past 12 months, confidence with advanced airway practices in ICU, participation in airway education in the past three years, knowledge of can't intubate, can't oxygenate (CICO) algorithms, preference for certain airway equipment/techniques, and support for required airway education as a component of the CICM CPD program. All responses were tabled for comparison. Data was analysed to establish any significant effect of another specialty qualification and current co-practice in anaesthesia on volume of practice, confidence with multiple airway procedures, use of airway equipment, and support for airway education. In total, 112 responses (response rate 80%) to the questionnaire were received within four weeks; 107 were completed in full (compliance 96%). All results were tabled. There is currently widespread support amongst CICM Fellows for airway skills education as a CPD requirement for CICM Fellows. Volumes of practice and confidence levels with different airway procedures vary amongst Fellows and further support the need for education.
. And although airway skills acquisition occurs during extensive ICM training, clinical skills are known to decay 3 . There has been an increased focus on airway education recently, particularly around the specific can't intubate can't oxygenate (CICO) clinical pathway and its progression to emergency cricothyroidotomy via front-of-neck access (FONA) [4] [5] [6] [7] [8] . This recent conversation was largely triggered by the 4th National Audit Project: Major complications of airway management in the United Kingdom, released by the Royal College of Anaesthetists and Difficult Airway Society (DAS) in 2011. It has also been driven by the widespread international use of the educational video entitled Just a routine operation which followed the failed airway management resulting in the death of Elaine Bromley 9 .
The Australian and New Zealand College of Anaesthetists (ANZCA) has recently published Guidelines for the Management of Evolving Airway Obstruction: Transition to the Can't Intubate Can't Oxygenate Airway Emergency
which includes an ANZCA-endorsed specific algorithm to use as a cognitive aid during a CICO scenario 10 . ANZCA has also included airway education (with CICO simulation) in their mandatory component of their continuing professional development (CPD) program for Fellows.
Currently, the College of Intensive Care Medicine (CICM) has not released any guidelines or a position statement on difficult airway management in ICM or mandated any airway education in the CPD program for its Fellows to maintain these skills 11 . However, all new CICM trainees (starting ICM training after 2014) are expected to complete a face-toface advanced airway management course, covering CICO education, during their Fellowship training 12 . These courses almost all focus on simulation training, airway assessment and decision-making, and skills station practice for emergency cricothyroidotomy FONA for CICO, and other skills [13] [14] [15] [16] . Modern intensive care units (ICU) seem to have a growing selection of airway equipment, including videolaryngoscopy and fibreoptic bronchoscopy, to aid in difficult airway management. Publications like the 2011 4th National Audit Project have been critical of the underutilisation of awake fibreoptic intubation for difficult airway cases in ICU 1, 2 . However, the frequency of use of this procedure in ICM is not well described. Videolaryngoscopy has not been well evaluated in ICM to date 17 , whereas different videolaryngoscopes have been shown to have significantly different efficacy for improving intubation success in the operating theatre 18 . We aimed to take a snapshot of the current airway practice of CICM Fellows including their current volume of practice, confidence in common airway procedures, use of modern airway equipment and recent airway education, to inform whether airway education should be introduced to the CPD program for CICM Fellows.
Methods
A sample of 11 tertiary ICUs was chosen from the list of 56 units accredited for 12 or 24 months of CICM training. This aimed to represent approximately 20% of the accredited tertiary units, with a distribution of ICUs from multiple states and territories, as well as including units from both public and large private hospitals. All CICM Fellows (n=140) currently practising at the eleven chosen ICUs were sent the questionnaire via email. The email was distributed with a link created by the cloud-based software Qualtrics (UT, USA). This software collected and reported all data from the responses. The questionnaire was left open for a period of one month. The 11 ICUs in the sample are listed in Table 1 .
Questionnaire data were analysed to determine basic respondent demographics (including age, number of years as a specialist, other medical specialty qualification and current co-practice in anaesthesia), frequency of certain airway procedures in the past 12 months (tracheal intubation, videolaryngoscopy, percutaneous tracheostomy, fibreoptic intubation, emergency cricothyroidotomy, supervision of intubation and laryngeal mask airway, also called supraglottic airway device [SAD] , insertion), confidence with advanced airway practices in ICU (rapid sequence intubation, percutaneous tracheostomy, fibreoptic intubation, supervision of intubation and SAD insertion), participation in airway education (with focus on simulation training, assessment, decision-making and CICO education) in the past three years, knowledge of CICO algorithms and cognitive aids during CICO, preference for certain airway equipment/techniques (videolaryngoscopes, emergency cricothyroidotomy technique and CICO algorithm), and support for mandatory airway education as a component of the CICM CPD program.
All responses were tabled for comparison. Cross-tabulations were used to further analyse the data and to establish whether there was any significant effect of another specialty qualification or current co-practice in anaesthesia on volume of practice and confidence with different airway procedures, use of airway equipment and support for airway education. 
Results
In total, 112 responses (response rate 80%) to the questionnaire were received within the four weeks; 107 were fully completed (compliance 96%). Demographics of the responding Fellows are shown in Table 2 . Four out of five specialists were male and one in four had only recently (within the last three years) received their CICM Fellowship. Approximately two out of three had completed at least two specialty Fellowships (including a Fellowship of the CICM), with a Fellowship of the Australian and New Zealand College of Anaesthetists (FANZCA) the most common secondary specialist qualification. Less than 60% of CICM Fellows with a FANZCA reported still practising anaesthesia. Of the 17 currently practising anaesthesia, two did not have a FANZCA qualification. Further to this, over 70% of all responders had not worked in clinical anaesthesia in the last three years. Table 3 shows volume of practice in the past 12 months by Fellowship and current practice in anaesthesia. All respondents had performed or supervised endotracheal intubation at least once in the past 12 months, but less than 40% reported more than 10 endotracheal intubations in the past 12 months, while almost 70% have supervised that number. Half had not performed an SAD insertion and over three-quarters had not done a fibreoptic intubation. Ordinal logistic regression indicated that, compared with those having no other Fellowship other than of the CICM, respondents with a FANZCA qualification were more likely to have performed an endotracheal intubation (odds ratio Confidence with airway procedures is tabulated against Fellowship and current anaesthesia practice in Table 4 . Respondents with Fellowship of the Royal Australasian College of Physicians reported higher confidence levels for fibreoptic intubation than those with Fellowship of the CICM only (OR 6.7, 95% CI 2.4 to 18.8) while those with Fellowship of the Royal Australasian College of Physicians were less confident in performing SAD insertion (OR 0.18, 95% CI 0.06 to 0.53) and in supervising a rapid sequence intubation (OR 0.23, 95% CI 0.07 to 0.72).
Airway equipment preference and usage are reported in Table 5 . Frequency of airway education is reported in Table 6 , with more than 50% of Fellows surveyed having attended education on all of CICO, airway assessment, airway simulation and education in teams during the past three years.
Discussion
We believe the sampling of units from New Zealand and five different Australian states and territories provide a good cross section of CICM-accredited ICUs. Together with the response rate of 80%, this suggests the findings are reflective Confidence level
Other ( . We cannot, however, exclude the possibility that our results would have been different had our response rate been 100%.
The volume of practice and confidence levels with airway management of CICM Fellows may suggest a need for ongoing education within their CPD program. Tracheal intubation is the mainstay of airway management in ICU patients. Although all Fellows both performed and supervised at least one intubation in the past year, less than 40% reported performing more than ten endotracheal intubations in that time. The fact that almost 70% have supervised more than ten endotracheal intubations may reflect the current seniority of trainees in tertiary units. As expected, current anaesthetic practice was associated with higher volume of practice for tracheal intubation, SAD insertion and fibreoptic intubation, and higher confidence in routine tracheal intubation and other airway procedures except percutaneous tracheostomy.
Those not practising anaesthesia were less confident and familiar with fibreoptic intubation and SAD insertion. The failure to use fibreoptic techniques has been implicated as a contributory factor in airway-related deaths in ICU 1 , and SAD insertion is an essential skill for airway rescue in CICO pathways 5, 8 . It may be important to consider both of these procedures in refresher teaching and simulation training in future education programs for CICM Fellows.
The reported 8% rate of FONA in a CICO scenario in the last 12 months was surprisingly high. This may reflect the increased likelihood of difficult airways in ICM 2 , or the fact that critically ill patients with respiratory failure cannot be allowed to safely wake and breathe spontaneously in the event of failed tracheal intubation. It could also result from an increased confidence in performing this surgical procedure due to both increased CICO education in Australia and New Zealand and the frequency with which this cohort of doctors already perform percutaneous tracheostomy. Either way, these frequency data are not widely available and may be interesting to readers both inside and outside of ICM. No link to a subset of Fellows with a specific secondary Fellowship or current practice in anaesthesia was found.
Another interesting finding is that only 59% of Fellows would attempt a surgical cricothyroidotomy as their chosen FONA. If faced with a CICO scenario, 36% of Fellows would elect for a needle technique. This is despite the recent literature highlighting the dangers of high pressure ventilation following needle FONA, evidence suggesting a higher failure rate with the needle technique 1, 8, [20] [21] [22] , and the decision of DAS to recommend the surgical technique in its latest guidelines 8 . This suggests a lack of understanding of the current literature around the two techniques and would further support the need for ongoing education in this area. The broad distribution of preferred CICO algorithms/ cognitive aids amongst CICM fellows deserves mention, especially the widespread use of the DAS algorithm and Vortex cognitive aid 6 . It is likely that some hospital-specific algorithms are based on one of these two approaches, although we did not gather data on this. DAS and the Vortex are commonly taught together at CICM approved airway courses 13 , whereas our survey shows that the ANZCA algorithm is not widely used in ICM. These results should be considered when reviewing airway education and guidelines within individual ICUs.
The strong attendance at recent airway education reported by the Fellows suggests both a perceived need and a willingness to undertake education in this area. There was also strong support (over 85%) reported from the Fellows for airway education to be included as a requirement of CICM CPD. This support did not vary depending on whether Fellows held another Fellowship or were also practising anaesthesia.
Currently, the CICM CPD program is predominantly knowledge-focused, placing less emphasis on skills maintenance. We feel that skills maintenance in airway management is vital, especially for Fellows in more isolated units, who may not have access to the support and training structures provided by a tertiary hospital department of anaesthesia. Any new mandate for airway education from CICM should be skills-focused and could include attendance at any of the current existing airway courses that focus on CICO teaching. However, they could also give thought to accepting additional exposure to airway management in the operating theatre.
We feel this study highlights an opportunity for CICM to establish an airway management steering committee that could both liaise with similar groups from other specialties (such as DAS and ANZCA) as well as help with developing guidelines for safe airway practices and education specific to ICM. This study also shows that there is potential for further research into airway practices and the need for ongoing skills education amongst Fellows across all tertiary ICUs in Australia and New Zealand.
Conclusion
There is currently widespread support amongst CICM Fellows in tertiary ICUs within Australia and New Zealand for airway skills education (focusing on CICO management, assessment and decision-making during airway management) to become a CPD requirement for CICM Fellows.
Volumes of practice and confidence levels with different airway procedures vary significantly amongst Fellows, and while we acknowledge that many Fellows will reflect on their airway skills and voluntarily enrol in a suitable course, we believe this variation provides support for mandatory airway education to be included in the CPD program.
Furthermore, if airway-specific education becomes a mandatory CPD requirement of the College, the formation of an airway special interest group or airway management steering committee may also be beneficial.
